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This :invention ,relates te a textile printing or 
dyeing çomposition Of ,the ,oil-in-water type ,and 
te. met, hods of preparing such compositions. 
One of the important recent developments in 
the co!oring art ,as at)plied te textile and similar 
fabr:ics is ,the-use of £he so-called ,emulsions. 
:!Vany advntges bave ,resulted, notably sav- 
in.gs :-i,n cslor, .sharp .pzins, the use of pigments 
and other coloring marrer which canner .ordi- 
na!!Y be dyed 2nto ,fabrics, and -the.like. Despite 
the many imPorta, nt :adantages ,of .emulsion 
coloring, .th_ee bave .beencertain draw-backs. 
:E.,mulsion ,coloring ,compositions ,of the past 
bave been emulsions both of the ,oil-in-,water type 
,nd-f ,the waterin-oil %y.pe, .but in,each case the 
film fezming substituents and £he celer have been 
,dipççsed,in ,he il ,phase. This bas required .the 
usë :f off-soluble .film:forming ,components and 
lso usually required the ,use of .oils of .high 
sotvenqy vhich are relativë!y expensive and 
w,hich bave shown undesirab!e .action on certain 
synthetic ,fibers such as ,cellulose acetate ,and 
vinyl .halide acetate copolymers w, hioh aresoluble 
or swollen bY the high solvent m:ganic oils used. 
,When .an oilin-wa.ter ,emulsion is ,used wJth 
the pigment .disPersed in off. a .relatively large 
amount of the solvent is required in ortier .te 
obain :satisfactory b0dy :and in spite of the .tech- 
ñJcal!y :excellent resuls .which ,can be obtained 
v¢ith emulsions of ,this ,type on fabrics capable of 
resisting the action of £he solven..cost .has been 
a.sevre.factor. 
Accordingto the present,invention oil-in-.water 
emulsions :are .pepared in .which the inner ,off 
phase, consits oï an off Which ]s volatilizable at 
the emperatures ,used in eting or .curing the 
film ïormng substance, and .said off phase eon- 
stitutes from,,4,5 te 0,% of the total emulsion; 
and a]il,of the:fflm formingconstituents and celer 
consttuents are .dissolved or dispersed in the 
c0ntinuous aqueotlS, phaseoof the.emulsion..Since 
the ony ïunction of theoil is te produce s satis- 
ïactory body and te prevent overdue-stiiïening 
of ,ïthe print or dyed fabric, any organic liquid 
maY be used which-does net dissolve the film 
f0rming ,censtituents :and which has an ade- 
quately high apor:pressure at the temp.eratures 
atwhich the film forming .substance is cured .or 
-set :o hat when a :pring Js ,made and cUed the 
el droplets villlarge!y volatilize. This prevents 
the ,ïormti0n :of ,a :continuous film of he film 
"formig substances ,w-hich would bridge from 
fiber te fiber of a textile Iabric and produce an 
d!!ly stiff .hand.  the curing temperature 
.,will "-ay £o-some-extent with çhe :film forming 
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substRce used and .ith the method of curin., 
that !s o say:, whether by long continued drying 
aS lower temperature or .rapid c,uring .at a some- 
what hgher temperature whch wfll still .raff o 
5 injue £he fabri c, the .choice of ,oil will ary and, 
of course a off of $atisfacry gh ar p¢s- 
se nder the conditions of cung mt be ed. 
Because of .the .fact that the off merely needs 
be inert, chCap organic liquids such as',petrole 
10 fractons wch have low solvent er for 
film. orng ubstance may be ed. 
great!y deceases the cost of the emsions 
the Pesent inventio n, renders them ,stable for 
use ith ÇYnthetic fibers which ïare attacked by 
15 highly solyen elle, and  general presents - 
portant savings. However, other :oils my be.sed 
such as certain es,rets, halogenated hydr0carbonÇ, 
niro-Parffins, and the like, and =iris an adyan- 
tae of the present invention tht the .oice .of 
20 off,s,practicaHy unlited excep.t for ereque- 
ment that it.have adequate .vaper pree.at the 
tempeçate hich is te be used for ,curi e 
mor, mg subÇtances 
Wbfle the cuig temperatures vary, ey :fall 
2 for the .,most ,p within .the ,range .ff_oto .5,0  C. 
te net oer .200  C. The off  :be ,USed in he 
inner phase shod have a high vpr pressure 
t :sme mPerature withn h range, the pr- 
tçutr-mperature dpending 0n ,the condti0 
30 o.f :cuig  : also d¢sible te bave the bofl« 
ig oint of the,oil sufficiently-aboie curing tem 
pezture so that it iH not boil out befre the 
.fong substance hs-ben te cue 
cien!y ,te pzevent le,martien of a continuous:film 
35 Thisndes cein ,o! suitable with seine ¢ur 
ing tempe[aes ,and net with,others. 
Another valuable practical vantage of th.e 
presCnt !nenti0n is that all of the film-forming 
subsçuen ae:in aqueous soluti0n and thee- 
40 f.oe çequPment ::in which .the emuio ae 
be used can be cleaned ith .water d 
ih m0re çPensive solves. 
,OlRrter emu!sions of -the pzsent 
,cat,e Pracica!!Y prepard mre!y by d,- 
5 Solvg he mform materal and:dolvig 
.the CP!or-in the waer phase. The ,emu!sio 
thus-obtained ,a,çe :notsatisfacoy s  ,sbflity 
an,d co!rng or prtng charcter.tioe. :t 
neçessaY to use :in the ,ater phase a :scit 
50 mouvt f ,hyophic colloid £o coer 
ity on he ,¢muion. The ,hydrophflic ,co!loid 
must b compatible with the -formi sub  
stnces used andas £he mforming substances 
,are :s,ub£ances ,we!Lknown soae :.the hydophilic 
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are methyl cellulose, carboxymethyl cellulose, 
alkaline caseinates, alkaline alginates, polyvinyl 
alcohol, starch, gum tragacanth, polyacrylates 
and the like. t should be noted that some oï the 
hydrophilic colloids enumerated above are in  
rather strongly alkaline solutions notably the 
caseinates and the alginates. These colloids 
cannot be employed with film-forming sub- 
stances which are cured under acid conditions. 
For example, some urea-ïormaldehyde and tri- 10 
azine aldehyde resins have associated with them 
an acid catalyst fo accelerate curing. In emul- 
sions containing film-forming substances o this 
nature, caseinates and alginates cannot be used 
as the acid conditions precipitate and destroy 15 
their hydrophilic colloid nature. 
The hydrophilic colloids also act as plasti- 
cizers, it having been ïound that any hydrophflic 
colloid which is compatible with a given film 
forming substance will also exert plasticizing 20 
action thereon. This is of advantage because 
the films formed are less brittle and additional 
fiexibflity is imparted te the fabric. 
Hydrophilic colloids which are compatible 
with synthetic resins have been round fo enter 25 
into the curing so that the film formed after 
curing is hot soluble in water. The exact mech- 
anism is hot known in every case, and itis hot 
intended to limit the present invention to any 
theory. If seerns probable that in some cases 30 
the hydrophilic colloid may react with the film- 
forming substances but that probably in most 
cases itis present in solid solution thereln. 
_ In the case of most emulsions best results are 
obtainable when suitable emulsifying agents are 35 
present in small quantities. The emulsions of 
the present invention are no exception, and it 
is an advantage that the conventional emulsi- 
fying agents for producing ofl-in-water emul- 
sions may-be used in preparing the emulsions 40 
of the present invention. It should be noted 
that certain of the hydrophilic colloids, such as 
for example, methyl esters of cellulose, alkylol- 
amine oleates and the like, also have emulsify-. 
ing poperties. When these colloids are used 
they may constitute part or all of the emulsi.fy- 
ing agent required. 
Whfle the compatible hydrophilic colloids 
which are an essential feature oï the present in- 
vention .in general also exert plasticizing action 
50 
and produce less brittle films on curing, the in- 
vention is hOt limited to the use of the hydro- 
philic colloids as the only plasticizers. On the 
contrary where desired, additional plasticizers for 
the film forming substances miy be used regard- 55 
less of whether or hot they are hydrophilic col- 
ioids. 
The amount of hydrophiic colloid and its ni- 
ture will depend on the particular film-forming 
substance or substances used and to a lesser ex- 6O 
tent on the nature of the oil phase in the emul- 
sion. Itis an advantage of the present invention 
that emulsions of almost any water-soluble or 
water-dispersible film-forming substances can be 
used which are capable of curing or converting 65 
by means of heat, oxygen, catalyst or the like. 
Preferably water-dispersible oxygen or heat-con- 
vertible synthetic polymers are employed among 
which are the wate-soluble aminoplasts such 
as water-soluble urea formaldehyde condensation 7O 
products and the like. Mixtures may be employed 
where the resins are hot mutually compatible. 
in general, practically all of the resins require 
some degree of heat ïor curing. Theoreticilly, 
resins convertible by oxygen or by catalyst af 75 

room temperature could be used but the curing 
time of such resins is normally so long that their 
use in emulsions for coloring and printing textile 
or other fabrics is hot feasible. 
In general, the urea and triazine aldehyde resins 
which form some of the technically best emul- 
sions of the present invention require the pres- 
ence of an acid catalyst to enible ripid curing at 
moderate temperatures. When such aminoplas- 
tics are used in emulsions of the present inven- 
tion, they restrict consideribly the nature of the 
hydrophilic colloid which can be used because 
it must be capable of ïorming E stable emulsion 
in the presence of the acid and it must itself be 
transformed into witer-insoluble form under 
such conditions without decomposition or other 
undesired reaCtions. This consideribly restricts 
the suitable colloids for use with acid catalyst 
aminoplastics. The water-soluble ethers of cel- 
lulose, particularly methyl cellulose, are pre- 
ferred for such compositions and in fact are the 
preferred hydrophflic colloids because whfle they 
are hot as essential with other resins such as 
alkyd resins, they operate satisfactorily with them 
and can be used in mixed products containing 
both aminoplasts and others. The methyl ether 
of cellulose also bas marked emulsifying prop- 
erties so that itis preïerable for this additional 
reason. 
The amount oï hydrophilic colloid is hot critical 
and wfll vary with different emulsions and differ- 
ent film-forming substances. In general, suf- 
ficient hydrophilic colloid must be used to pro- 
duce a stable emulsion capable of being cured to 
a film of adequate tenacity. Also, the hydrophilic 
colloid should hot be employed in amounts suf- 
ficient to adversely affect the strength and water- 
resistance of the film because even the hydro- 
philic colloids capable of forming relativelY 
water-insoluble translucent films are hOt capa- 
ble of ïorming films as strong as those produced 
by the resins, nor are such films as high in water- 
resistance. The upper limit of the hydrophilic 
colloid is therefore set by the point ai which it 
begins to idversely iffect the film obtained when 
the emulsion is used for printing or coloring 
ïabrics. 
The choice of coloris hot limited by the ne- 
cessity of its reaction or aflinity to the fiber and 
in this respect all of the advantages of the emul- 
sions of the prior art are retained. Among the 
colors which cin be used ire witer-insoluble pig- 
ments, water-soluble dyestuffs, and the like. The 
pigments may be inorganic such as ultramarinei 
organic pigments such as the phthalocyanines, 
rats, Ezoics or lakes, etc. Clear bright prints by 
dyeings may be obtained showing excellent wash- 
fastness and resistance fo dry cleaning. The de- 
gree of fastness, of course, will vary with the 
film-forming substituents to some extent-and 
with the thoroughness with which the film-form- 
ing substance is converted into witer and sol- 
vent-insoluble form. 
The film-forming substituents may in many 
cases be nsel without further :addition. How- 
ever, some of the convertible water soluble resins 
are rather brittle and suitable plasticizers should 
be employed in such cases for heavy prints. The 
nature of the plasticizers will be determined by 
the resin in question and it is an advantage of 
the present invention that the usual plasticizers 
for the individual resins can be used and no new 
techniques are necessary. 
The emulsions of the present invention share 
the advantages of desirable hand which Can be 
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obtained by the best emulslons of the prlor art. 
Itis possible to produce prints, even fairly heavy 
prints, without materially increasing stiffness of 
the fabric. In some cases with heavy, prints it 
may be desirable to incorporate in the emulsion 
elastomers such as rubber, both natural and syn- 
thetic» and various.linear polymers showing simi- 
lar characteristics. The use of elastomers is not 
claimed as such in the present invention but 
forms part of the subject marrer of the applica- 
tion of Kienle et al., Ser. No. 379,998, flled Febru- 
ary 21, 1941, now Patent No. 2,383,937, September 
4, 1945. In the present case the use of such sub- 
stances is claimed only in combination with the 
emulsionsof the present invention in which color 
and fllm-forming substituents are present in a 
continuous aqueous phase. 
The solution of film-forming substances in 
water and the emulsiflcation 
proved by the addition of dispersing or emulsi- 
fying agents. In the case of aminoplastsi.methyl 
cellulose is particularlyvaluable as it forms the 
dual role of plasticizer for the fllm-forming sub- 
stance and emulsifying agent and in a more 
speciflc .aspect of the present invention, emulsions 
containing water-soluble aminoplasts and methyl 
cellulose are claimed. 
This invention will be described in greater de- 
rail in conjunction with the following specific 
examples in which the parts are by weight.. 
Ezaçh 1 
75 parts of a pelyethylene glycol m£ieate solu- 
tion containing 83% resin were mixed with 3 
parts of oleic acid, 1 part of triethan01arnine, 
and 1 part of lauryl sulfate by means 0f an ex- 
ceptionally high speed strer. When his mix- 
ture became very uniform 46 parts Of a iiquld 
aliphatic hydrocarbon wëre added slowly thereto 
and the entire mass wh!Pped into a .fairly stable 
emulsion. To this emulsion was then added 
1.5 parts of red iron oxidë and the agitation con- 
tinued until the iron oxide was completeiy dis- 
persed throughout the emulsion. The emulsion 
was then ground in a Buhrstone Palnt mili ...and 
further agitated. The final stable emulsion was 
then printed on pigmented rayon, wooi and cellu- 
lose acetate. After heat treatingfor 5 minutes 
a t 150 ° c, the prints in all cases were round to 
be fast to washing. 
Ezam 2 
130 parts of a solution prepared by dissolving 
10 parts of the 400 centipoise grade of methyl 
cellulose in 190 parts, of water are mixed with 
(1) 130 parts of a solution prepared by dissolving 
50 parts of dimethoxymethyl urea in 150 parts 
of water, (2) 20 parts of a suspension of 10 parts 
of grit-free bentonite in 90 parts of water, and 
(3) 1.5 parts of an aqueous phosphoric acid solu- 
tion containing 85 % phosphoric acid. 
120 parts of the above mixture :are-mixed by 
means of a small high-speed stirrer with 21.5 
parts of a water-dispersible aqueous paste con- 
taining 1.1 parts of very small ultimate particle 
sized copper phtha!ocyanine blue pigment and 
to the resulting mixture are sl0wly added with 
stirring 58.5 parts of a petroleum fraction, hav- 
ing a boiling range of 150-210 ° C, and an .aro- 
matic content of about 23 %. The resulting oil- 
in-water emulsion !s a stable 0ne of good print- 
ing viscosity. 
. This emulsion is now piaced in the paste well 
of a print machine and applied to an engraved 
fo!l. Cotton or any 0ther similar fabric ts.then 

passed over the engraved roll and a clear, 
strog,, blue print of excellent, hand is obtained. 
 After being dried at a temperature of approx- 
imately 50 ° C. for 0ne-hall hour the print 
 shows remarkable fastness to Wash Test No. 4 
of the.Americn'Association of Textile Chem- 
ists and Cblorists (Year ]look 1946). 

. Example 3 
10 A concentrated printing paste or color base 
is prepared as follows: 
50 parts of a water-dispersible, aqueous paste 
containing 9.5. parts of a tloroughly defloc- 
culated yellow pigment made by coupling 3,3'. 
1 dichloro benzidine on acetoacetanilide is mixed 
by hand stirring with (1) 15 parts of dimethoxy- 
methyI,urea (2). 6 parts of a low viscosity grade 
of methyl cellulose and (3) 29 parts of hot 
water. The resulting mixture is homogenized 
20 by stirring until uniform. 
An oil-in-water reducing emulsion is prepared 
as follows:. 180 parts of a solution prepared by 
dissolving 10 parts of extra high viscosity methyl 
cellulose in 190 parts of water is mixed with 18 
«.5 parts of dimethoxy methyl urea and 762 parts 
of. water. 2,040 parts of a petroleum fraction, 
with.a boiling range of. 150-210 ° C. and an 
aromatic content of about 23% is slowly added 
to this solution under constant high speed stir- 
a0 ring.. The emulsion thus formed is homogenized 
by one passage through a colloid mill. Then 5 
parts of an aqueous solution of phosphoric acid 
containing 85% phosphoric acid is added by 
simple stirring to each 1000 parts of the homog- 
a5 eulzed oil-in-water emulsion. 
The concentrated color base above described is 
then mixed with the requlred quantity of the re- 
ducing emulsion in order to obtain the desired 
depth of shade. As eamples, 1 part of the color 
40 base may be mixed with 6, 12, 20 or 40 parts of 
the reducing emulsi0ns by Simply stirring the in- 
gredients together. .The colored-oil-in-water 
emulsions thus prepared bave good printing 
viscosities and may be printed on fabrics as de- 
45 scribed in Example 2. The prints obtained are 
clean, sharp, strong yellow prints possessslng an 
excellent hand. When the prints are dried for 
about 0ne-half hour at approximately 50 ° C. 
they develop excellent wash fastness. 
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 Ezamplë 4 
A concentrated Printing paste or color base 
is prepared as follows: 
50 parts of a water-dispersible, aqueous paste 
5 containing 10 parts of copper phthalocyanine 
are mixed by hand stirring with (1) 15 parts of 
dimethoxymethyl urea, (2) 12 parts of hexa- 
ethylene glycol maleate which bas been heated 
in aqueous solution at a temperature of 100 ° C. 
60 for 6 hours, (3) 12 Parts Of the 15 cps. grade of 
methyl cellulose and (4) 11 parts of hot water. 
The result]ng mixture is homogenized until 
uniform. 
This concentrated printing paste is usually re- 
65 duced to the desired depth of shade by mixing 
with a reducing emulsion as described in Ex- 
ample 2. As for example, 1 part of the color 
paste is mixed ¢ith 1, 6, 12, 20 or 40 parts of the 
reducing emulsion to produce smooth emulsions 
70 of Printing v!scosity which when applied to 
fabrics from an engraved copper roll, produce 
clean, sharp, bright blue designs. These de- 
signs,, when dried for one-half hour at approxi- 
mately 50 ° . C., possess a good hand and bave 
75 excellent resisanc e to washing. 



Exanple 5 +;+aqueo+us solution of: polymers with, .as for: ex- 
+ A concentrated printing paste or color base is -; ample». 6; 12, 20 and 40 parts of the unpigmented 
prepared as follows:.+200 parts of a+water-dis-  acidified.oil,in-wateremulsion described in 
persible; aqueous paste containing 40 parts of . ample 5. OE'hese printing emulsions are all stable 
copper phthalocyanine:ure mixed+with '(1)" 60 " 5 :.and::have good printing viscosity. They. give 
parts of trimethylol melaïmine (2)  24- parts of . clear right blue prints of. excellent hand. The 
the 15 cps.grade of methyl cellulose and (3). 116 . prints are dried inan 0ven af a.temperature of 
parts of water. This mixture is homogenized approximately .50? C. Then the:print are 
and then passed througha colloid mfll. : v+Jded and.portions of them are heat-reäted, for 
An oil-in-water reducing emulsion is prepared" I t.. one.minute-at 120 + C. Both.the heated and the 
as follows: 120 parts of a solution prepared by . non-heat:-.treat.ed .portions of the prints .show 
 dissolving 10 parts.of extra,highviscosity+çraethyl .good:fastness to..w.ashing. 
cellulose in 190 .parts of water is .mixe:+vith:/12 Example 8 
 parts of dimethoxymethyl, urea: and.:508 parts:of 
water,  1360 parts of a petroleum+fraction; :with '.;.15 .;,54,Sparts ofawater-dspersible, aqueous paste 
a boiling range of 150210.? C. andan:aromatic containing 10 partsof a green pigment obtained 
content of about 23%, As. slowly adde¢[;tokhe by chlorinating coppÇr.Phthalocyanineare mixed 
solution described, above,, while:the entie.-+mass « wi)th (1) 25 parts of a solution made by dissolv- 
is. undergoing, continuous.and:vigorous stiring.  +ing,:4.8. ;parts of- dimeth0xy methyl urea and 16 
This emulsion is homogenizedïby one._.passage :'20«pars of. trimethylol., melamine in 36 parts of 
through a colloid mill .when 5 .parts. of.: an'.85% -water, .(2) 6 parts of. the !5 cps. grade of methyl 
orthophosphoric acid,solution is added:b:::simple :cellulose and (3)- 14,5, .parts of hot water. This 
 stirring fo each l000,parts: of.the.homogenized  mixture is homogenized by vigorous stirring 
emulsion. . until uniform. 
The oil-ir-water, emulsion, is.:used fo ob.tain '25 ':An oil-in-water: emulsion used with th above 
pastes of good :printing  viscosit.in a:manner .pigmented aqueous solution of polymers fo pro- 
similar to that described in: the.:previous ex- duce emulsions of various depths of. shade and 
amples.. When thepastes obtained.in this:man .... maintain a print!ng +v+iscosity, is prepared as.fol- 
 ner are applied fo fabricsfrom an.engraved cop- =.lows.: First,.a concentrate is prepared by knead- 
. per roll, clean, sharply.-defined.blue. :designs.are :30 ing the-following constituens together: 30 parts 
. obtained. +Th _res,ul,tan,t :pnted:::ïabric. are of the extra high Viscosity methyl cellulose, 60 
dried fo: one-half hour. af about: 507C. .and parts of trimethylol .melamine and 20 parts of 
possess a good.hand.: and . excellent wash:::ast- sulfonated castor oil. 5.5 parts of this c0ncen- 
.trate are dissolved in 150 parts of hot water and 
ness. 
.:Example 6 ,= 35 fo this solution are slowly added 342 parts of.a 
- petroleum fraction, with a boiling range of 155- 
 A concentrated cole paste is.prepared.Sfol- 265 ° C.  and an aromaticcontent of 16 %, -while 
lows: 100 parts of a waterdispersible aqUeous .-the mixture is be+.rg h0rnogenized by. high speed 
paste .containing 20, parts Of .Copper. phthal- - stirring followed by passagethrough a colloid 
ocyanine are mixed With (1):: 30,:parts 0f a casein+ 40 mill. The resulting oil-in-water emulsion is acicl- 
modified urea formaldehydep01ymer.and (2) 70  .--ified by adding 2.5 parts oÏ an aqueoussolution 
parts of a solution prepared,by .dissolv!ng' 60 of:.phosphoric acid-containing 85% phosphoric 
parts of the 15 cps. grade of..methyl cellulose in -acid. 
290 parts of;water. This mixture is homogenized : - Oil-in-water .printing emulsions are prepared 
.. by vigorous stirring until,uniform, in a manner similar fo, that. described in Exam- 
Oil-in-wáer ...printing + emulsions., possessing':45 ple 2,,but using-the reducing .emulsio.n prepared 
various depths of shade .are prepaed-as-follows: according fo the procedure given in the preced- 
1 part of theabove..pigmented aqueous solution ing. paragraphi  These printing emulsions are all 
of polymers is ïmixed with 6, 12, 20 o].40 parts of ..... stable and bave good printing viscosity. They 
the unpigmented acidified oil-in-water emulsion . give'clear, brighti.'grebnPrints of excellenthand. 
described in Example 5. These printing emul-'  The prints, when dried and cured, show excellent 
sions are all stable and bave good printing wash fastness. 
viscosity. They give clear brightblue pçints of Example 9 
excellent hand. The prints+are,died::.in ,an . 
oven af a temperature of approximatel: . 50C.., " 53 parts of a Water-dispersible, aqUeous paste 
Then the  prints- are divided..and portionsof  -containing 10 parts of a yellow pigment ruade by 
them are heat treated for one minute at«:120 ° C. --coupling dichloro..benzidineon acetoacetanalide, 
Both the heatedand the-nonheat:treated pot- ismixed with (1) 12 parts of dimethoxymethyl 
tions of the prints show.good-fastness .toWash ..- urea -(2) 4 parts Of trimethylol melamine, (3) 6 
Test No. 4 of the American-ssociation of..Tex - . c:parts of.the 15 cps. grade of methyl cellulose and 
' -:(4) 25 partsof.hot water: This mixturei s homog- 

tile Chemists and.Colorists (+Handboek:of 1939). 
+ Example 7 
A concentrated color base is ïmade as-f011ows: 
100 parts of a'+ water-dispersible;+aqueous+'P aste 
containing + 20+parts of copper+phthalocyan ine, 
are mixed with (1) 30 parts of. an. aqueous .selu- 
ti6n of a glycolated, urea +formatdehyde pol+ymer 
c0ntaining 42% of polymer+and (2)++70 parts of 
a solution prepared +by dissolving:+60 parts of: the 
15 cps. grade Of methyl +cellulose in+29(++parts ' 
of water. This + mixture is +` homogenized + until 
uniform. 

enized by vigor0u s stirring until tmiform. 
- +An: oilUin-water reduçlng emulsion is prepared 
-as .foll6ws .18 parts of trimethylol melamine is 
 mixed with (1-). 180 parts of a solution prePared 
c5++ by dissolving 10 parts 0f high viscosity methyl 
 :cellulose-in 190 parts of water+and (2) 762 parts 
of water: 2»040 parts of a petroleum fraction, 
-- with .:a  boiling.range of 155-265 ° C. and an aro- 
+matic content of about 16%, is slowly added 
0+++thereto+with constant and vigorous stirring. +. The 
-+ +emulsion is then. further homogenized by +0ne 
passage throu+gh a colloid mill. 

Oil-in-water printing emulsions +.for +"produc- o, A :colored.+oil-in-water.emulsiott is+prepared by 
ing prints of +various+depths-of'shade are'++Pr e- ,+mixing 20: parts+-of :the color: base,+ l+oE9 .parts of 
pared by mixing 1 +' part of the.above pigmented- :+ :+the unpigmented emulsion, + and + 1+ part'of 85% 
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ing and the cure should be effected a  tempera- 
tures about 100 ° C. If the lower temperatures 
of Example 10 are employed a much longer hea- 
ing is necessary. The print obtained aïter coin- 
Il plete curing shows the saine properties of those 
of Example 10. 
Ex, ample 15 
The procedure of Example 10 is followed' but 
the hydrocarbon solvent is replaced by an equal 
l0 amouni; of ethyl cyclohexane. The prints ob- 
tained show the saine properties as those of Ex- 
ample 10. 
Example 16 
1 The proceduro oï Example 10 is ollowed, but 
the hydrocarbon solvent is replaced by an equal 
amount of octyl, acetate. The high bofling point 
of octyl aeetate requires a highercuring retapera- 
turc. This may be effected in a dryer under the 
.20 conditions of Example 14, or if desired hot rolls 
may be used effecting a quick curing of retapera- 
turc somewhat under 200 ° C. 
Example 17 
25 Procedure of Example 10 is followed except 
that the hydrocarbon solvent is replaced by an 
equal quantity of ethyl acetate. The prints ob- 
tained show the saine propert4es. 
30 Example 18 
A concentrated color paste is prepared as 
lows: 76, parts oï a water-dispersible, aqueeus 
paste containing 20:% oï copper phthalocyanine, 
is mixed with (1) 18 parts oï dimethoxymethylol 
35 urea and. (2) 6 parts of trimethylol melamine. 
This mixture is stirred with a high-speed stirrer 
until a smooth paste is obtained. 
An oflin-water reducing emutsion is prepm'ed 
as follows: 70 parts oï a solution prepared by dis- 
4O solving 10 parts oï the 15 cps. gradeoï methyl cel- 
lulose in 90 parts oï water is mixed with 25 parts 
oï water. Five parts oï an- aliphatic petroleum 
faction, witL a boiling range oI: 152°-201 ° C. is 
slowly added while the entire mass is undergoing 
45 continuous and vigorous stirring. 
A colored oil-in-water emulsion is prelcared, by 
mixing 10 parts oï the concentrated color base 
described above with 89.5 parts oZ the above re- 
ducing emulsion and 0.5 part oï an 85% solution 
50 oï orthophosphoric acid. This emulsion Is stable 
and bas: good printing viscosity. When tlis emul- 
sion is applied fo ïabric from an engraved copper 
roll, clean, sharlcly delïned blue designs are ob- 
tained. The resultant printed ïabric is dried for 
55 20 minutes at 80 ° C. and possesses a go9d lïand 
and excellent wash ïastness. 
Example 19 
An oil-in-watcr reducing emulsion is prepared 
an ïollows: 6 parts oï a solution prepared by 
dissolving 10, parts oï the 15 cps. grade of methyl 
cellulose in 90 parts oï water is mixed with 20 
parts oï water. ïventy parts o an aliphatic 
petroleum fraction, with a boiling range oï 152 °- 
201 ° C. is slowly added to the solution described 
above while the entire mass is undergoing con- 
tinuous and vigorous stirring. - 
A colored oil-in-water emulsion is prepredlby 
mixing 10 parts of the concentrated color base 
described in Example 18 with 89.5 parts of the 
emulsion described above and 0.5 part of an 85 % 
solution of orhophosphoric acid. This printing 
emulsion, is stable and bas good printing visc0s- 
ity. When applied to fabrics fr0m an engraved 
copper rolI; if gives clean, sharply defined designs. 

phosphoric acid. Themixinglis accomplishedby 
using vigoous s£irring to: produce a smooth ho- 
mogeneous emulsion and then removing excess 
material by passing the cloth through rubber 
or other suitable squeezerollers. The fabrics are 
coIored a uniform bright-yellow and, when: dried 
and cured, possess-a good  hand and good fast- 
ness properties. The cloth can then be after- 
treated by applying, thereto- a: dilute solution of 
such materials as dimethylol urea or glycotated 
urea (dimethylol urea treated with ethylene:gly- 
col, in the presence of an acid catalyst). This 
treatment is followed by a heating operation 
whereby the flnishing resin is set fo the insolu- 
ble state. This after-treatment, iï properly con- 
trolled by one familiar with the art,. will  impove 
the hand, brightness washfastness, and resist- 
ance to crocking or rubbing of the colored fabric. 
Example 10 
Sï concentrated printing paste or color base is 
prepared as follows: 200 parts of a water-dis- 
persible aqueous paste containing 40 parts of 
copper phthalocyanine are mixed, with 60 part 
of dimethoxymethylureu, 2 parts ' of the 19' cpa 
grade of methyl cellulose, and 116-parts of water. 
This mixture is then homogenized on a, cotIoid 
mill: 
An: oil-in-water reducing emulsion is prepared 
«s follows: 120 parts o solution prepared by 
dissolving 1 parts of: the 4000 cps: grade of 
methyl cellulose-in 190 parts of water is-mixed 
with 12 parts of dimethoxymetlïylurea and, 508 
parts of water. 1360 parts  of a lïydrocarbon sol- 
vent having a bofling range of I35 degrees C. 
to 175 degrees : and an, aromatic content oï 
about 92 %, is slowly added  to the solution de- 
scribed above, while the entire mass is undergo- 
ing: continuous and vigorous stirring. This emul- 
sion is thoroughly homogenized and' 5, parts oï 
85.%, orhophosphoric are addec[ by meclïanical 
sirring fo each 1000 parts of the emulsion. 
When blends of the col0r base,with the-reducing 
emulsion are apptied to fabrics rom an engraved 
copper roll, clean, sharply defined blue designs 
are obtained. The resultant printed fabrics are 
dried for one-half hour aL bout 50 °: . and pos- 
sess  good hand  and excellent washïastness. 
Example I1 
The procedure of Example 10 is followed ex- 
cept that toluene is substituted f0 the hydr.ocar- 
bon solvent of Example 10. Toluene is highly 
volatile and very rapïd curing, may be used., 
Examplv 12 
The Procedure oï Example 10 is followed except 
that hydrocarbon is replaced by an equat amount 
of cyclöhexane. Vey rapid curg takes place. ço 
The print, as is the case in the preceding exam- 
Ple is or excellent quality and shows a high de- 
gree of wash fastness- and a good hand. 
Exampv 13 
65 
The procedure of Example 10is ollowed ex- 
cept that hydrocarbon solvent is r.eplaced by an 
equal amount of 1-nitraprolrane; The prints, ob- 
tained are substantially indistinguishnble from 
those of Example 1D. , 7O 
Example 14 
The procedure of Example 10 is followed but 
the saine quantity of pine off is substituted for 
the hydrocarbon solvent. 
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The printed fabric is OE'ied for 20 minutes ai 80 ° 
C. and possesses a good hand and excellent wash 
fastness. 
Example 20 
An oil-in-water reducing emulsion is prepared 
as follows: 10 parts oï a solution prepared by 
dissolving 10 parts of the 15 cps. grade of methyl 
cellulose in 90 parts of water .are mixed with 30 
parts oï water. Sixty parts of an aliphatic pe- 10 
troleum fraction, with a bofling range, of 152 °- 
201 ° C., is slowly added to the solution described 
above while the entire mass is undergoing con- 
tinuous and vigorous stirring. 
A colored oil-in-water emulsion is prepared bY 15 
mixing. 10 parts ofthe concentrated color base 
described in Example 18 with 89.5 parts of the 
above-described emulsion and 0.5 part oï an 85% 
solution of orthophosphoric acid. This printing 
emulsion is stable and bas .good printing vis- 20 
cosity. When applied to fabric from an engraved 
copper roll, clean, sharply defined designs are 
obtained. The printed fabric is dried for 20 min- 
utes ut 80 C. and possesses a good hand and ex- 
cellent wash fastness. 25 
Example 21 
An ofl-in-water reducing emulsion is prepred 
as follows: 5 parts of a solution prepared by dis- 
solving 10 parts of the 15 cps. grade of methyl 30 
cellulose in 90 parts of water are mixed with 17 
parts of water. Seventy:eight parts of an ali- 
phatic petroleum fraction, with a boiling range of 
152°-201 ° C., are slowly added to the solution 
described above while the entire mass is undeï- 35 
going continuous and vigorous stirring. 
A colored oil-in-water emulsion is prepared by 
mixing 10 parts of the concentrated color base 
described in Example 18 with 89.5 païts of the 
above-described emulsion and 0.5 part of.an 85% 40 
solution of oïthophosphoïic acid. This printing 
emulsion is stable and has good pïinting viscosity. 
When applied to ïabric from an engraved copper 
fol1, clean, sharply defined designs are obtained. 
The printed fabric is dried for 20 minutes at 80 ° ,15 
C. and has a good hand and excellent wash fast- 
ness. 
Example 22 
An oil-in-water reducing emulsion is prepared .ç0 
as follows: 65 parts oï a solution prepared by 
dissolving 5 parts of the 3000 cps. grade of methyl 
cellulose in 95 parts of water is mixed with 20 
parts of water. Fifteen parts of an aliphatic pe- 
troleum fraction, with a boiling range of 152 °- 55 
201 ° C., are slowly added fo the solution described 
above while the entire mass is undergoing con- 
tinuous and vigorous stirring. 
A colored oil-in-water emulsien is prepared by 
mixing I0 parts of the cencentrated celor base 60 
described in Example 18 with 89.5 parts er the 
emulsion described abeve and 0.5 part of an 85% 
solution of orthophespheric acid. This printing 
emulsion is stable and bas good printing visces- 
ity. When applied fo fabric from an engraved 65 
copper roll, clean, sharply defined designs are 
obtained. The printed fabric is dried fer 20 min- 
utes ai 80 ° C. and has a geed hand and excellent 
wash fastness. 
Example 23 70 
An oil-in-water reducing emulsion is prepared 
as follows: 10 parts of a solution prepared by dis- 
solving 5 parts of the 3000 cps. grade of methyl 
cellulose in 95 parts of water is mixed with 30 75 

12 
parts of water. Sixty parts of .an aliphatic pe- 
troleum fraction, with a boiling range of 152 °- 
201 ° C., is slowly added to the solution described 
above while the entire mass is underg0ing con- 
tinuous and vigorous stirring. 
A colered ofl-in-water emulsion is prePared by 
mixing 10 parts of-the concentrated color base 
descïibed in Example 18 with 89.5 parts of the 
emulsion described above and 0.5 part of an 85% 
solution of erthophosphoric acid. This printing 
emulsion is stable and bas a good pïining vis- 
cosity. When applied to fabïic from-an engraed 
copper ro11, clean, sharply defined designs are ob- 
tained. The printed fabïic is dried for 20 .min- 
utes at 80 ° C. and has a good hand.and-excellent 
wash fastness. 
ExamPle 24 
An oil-in-water reducing emulsion is prepaïed 
as follows: 5 païts of a solution prepared by dis- 
solving 5 païts of the 3000- cps. grade of methyl 
cellulose in 95 parts, of water is mixed with 17 
parts of wateï. -Seventy-eight parts of an ali- 
phatic petroleum fraction, with a boiling range 
of 152°-201 ° C., is slowly added to the solution 
descïibed above while the entire mass is under- 
going continuous and vigorous stirring.- ï 
A colored oil-in-water emulsion is prepar_ed by 
mixing 10 parts of the concentrated color base 
described in Example 18 with 89.5 parts of the 
emulsion described above and 0.5- part of an85% 
solution of orthophosphoric acid. This printing 
emulsion is stable and bas a good printin_ g-vis- 
cosity. When applied to ïabric from an engraved 
copper roll, clean, sharply defined designs are 
obtained. The printed fabric s dried ïor 20 min- 
utes at 80 ° C. and bas a good hund- and excellent 
wash fastness. 
This application is in part a continuation of 
ouï earlier copendlng application Serial No. 
549,630, filed August 15, 1944, now abandoned, 
which earlier case in turn is in part a continua- 
tion of an earlier application 'Serial No. 417,002, 
filed October 29» 1941, now abandoned. " 
We claire:  
1. A colored ofl-in-water emulsion suitable for 
printing and coloring of textiles and other fab- 
rics; in which the inner phase consists of a resin- 
free, water-Lmmiscible organic liquid; the con- 
tinuous aqueous phase bas dispersed therein the 
color and dissolved theïein a thermosetting, 
amide-formaldehyde resin, a thermoplastic hy- 
drophflic water-soluble acid-stable colloid and an 
acid catalyst capable of accelerating the conver- 
sion of said amide-foïmaldehyde resin into the 
insoluble state the amountof said hydrophilic 
colloid being sufficient fo confer stabflity on the 
emulsion and to etain the strength and.water 
resistance of the film fomîed when fabrics are 
colored or printed with said emulsion followed by 
heat treatment; the inner phase of the .emulsion 
amounting to from 4.5 to 70% by weight of the 
total emulsion, the resin-free volatile organic 
liquld having substantially no solvent action or 
reactivity with said amide-formaldehyde resin 
and being sufficiently volatile at the temperature 
of transformation of the film-forming substance 
into the insolublestate so that it is substantially 
volatflized during such transformation. 
2. An emulsion according fo- claire i in hich 
the amide-formaldehyde resin is a melamine- 
formaldehyde resin. 
3. An emulsion according to claire 1 in which 
the amide-formaldehyde resin is a m'ea-formal- 
dehyd¢ resin. 
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4. An emu]sion according fo claire 3 in which 
the off phase consists of a hydrocarbon having 
]ow solvent powers for synthetic fibers. 
5. An emu]sion according fo c]aim 1 in which 
the thermop]astic hydrophi]ic acid-stab]e co]]oid 5 
is methyl cellulose. 
6. An emulsion according fo claire 1 in which 
the co]oris a pigment. 
7. An emulsion according fo claire 1 in which 
the off phase consists of a hydrocarbon having 10 
low sovent powers for synthetic fibers. 
ROY H. KIENLE. 
ALFRED L. PEIKER. 
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